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Editorial

Management of primary pulmonary hypertension

CELIA M OAKLEY

From the Royal Postgraduate Medical School, Hammersmith Hospital, London

When Paul Wood first described primary pulmonary
hypertensionl 2 he believed it to have a vasoconstric-
tive origin and showed that the pulmonary vascular
resistance could be selectively lowered in some but
not all of these patients by infusion of acetyl choline
into the pulmonary artery3 in contrast to patients with
the Eisenmenger syndrome, who were invariably
unresponsive.34 The pathogenesis has since been
argued, microthromboembolism and thrombosis in
situ having some proponents, but the concept of an
increased smooth muscle tone perhaps generated by
endothelial damage and platelet activity has gained
ground. Efforts to find an effective orally active
specific pulmonary arteriolar dilator have continued
over the years but with little success, though there has
been considerable recent resurgence of interest.

Observations made in beef cattle grazing at high
altitude and in humans living and exercising at
altitude have shown an individual and species variabil-
ity suggesting a genetically determined hyperreactiv-
ity.5 This pulmonary hypertension is reversible on
return to sea level, and the incidence of primary pul-
monary hypertension is seemingly higher in popula-
tions living at high altitudes.6 Childhood7 and familial
cases are weli known,8 and an association with
Raynaud's phenomenon was early noted.9

In the European epidemic of primary pulmonary
hypertension, which was linked with the slimming
drug aminorex fumarate, only an estimated 0-2% of
individuals taking the drug developed the disease and
the condition was usually reversible.'0 Primary pul-
monary hypertension has also been linked with
fenfluramine,II an anorectic which is still available. A
concept of idiosyncratic pulmonary hypertension of
possible dietary origin grew from this experience and
from observations of a malignant type of pulmonary
hypertension in rats who had eaten seeds ofCrotalaria
spectabilis which contains the alkaloid mono-
crotaline.'2
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Primary pulmonary hypertension is commoner in
women of childbearing age than in any other group,
symptoms often develop after puberty or postpartum,
and progression of pulmonary vascular disease has
been associated with the use of oral contracep-
tives.'3 14 There is some experimental basis for an
association with female hormones,'5 and the use of a
non-virilising antioestrogen such as tamoxifen might
even find a place in treatment.
The prognosis of primary pulmonary hypertension

is grave, though a few patients remain stable without
specific treatment and many survive longer than the
median two years of Wood's first cases.'6 A clinical
diagnosis can often be made, but it is essential that
every patient has full cardiac and pulmonary investi-
gations to ensure that no treatable cause of secondary
pulmonary hypertension is left undiscovered.
The place of lung biopsy is controversial.'7 It has

the academic attraction of aiding prediction of likely
vasodilator responsiveness as well as the possibility of
uncovering a specific underlying cause. Unfortu-
nately, transbronchial biopsy produces too small a
sample, and since haemorrhage or pneumothorax
would be especially hazardous in these patients an
open lung biopsy is safer but it has not yet been shown
to justify itself. Pulmonary veno-occlusive disease can
usually be recognised clinically, although lung biopsy
provides confirmation of this quickly fatal disorder.
Medial hypertrophy in primary pulmonary hyperten-
sion appears to precede intimal proliferation, oblitera-
tive fibrosis, fibrinoid necrosis, and the "plexiform
arteriopathy" of Wagenvoort,'8 but the therapeutic
dilemma is how to get hold of patients at a stage of
medial hypertrophy before these irreversible changes
occur. Symptoms are absent until the disorder is far
advanced, and the appearances at necropsy are usually
identical to those in the Eisenmenger syndrome.'8
Fanciful wishful thinking suggests that if increased
vasomotor tone and reactivity generate more muscle
then this muscle will carry more receptors and at an
earlier stage might allow a beneficial selective pulmo-
nary vasodilator response to normally non-selective
agents. A recent report describes'9 a rare case of a
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man in whom sublingual isoprenaline repeatedly
induced a transient fall to normal of a moderately
increased pulmonary artery pressure and achieved
this in four separate studies over a four year period
during six years of clinical benefit, a seemingly clear

case of reversible vasoconstrictive pulmonary hyper-
tension. Another reported case showed a dramatic
response to acetyl choline, but three years later the
pulmonary artery pressure was higher and no longer
fell with acetyl choline.20 These cases, however, differ
greatly from most patients with primary pulmonary
hypertension, most of whom have higher pulmonary
artery pressures when first seen and show at best a

much less dramatic response to any drug.2124
Therapeutic endeavour is encouraged by a tew

patients who have shown spontaneous regression of
primary pulmonary hypertension.25 26 Two reported
patients had both developed symptoms in childhood25
or adolescence,26 and one had already advanced to a

stage of right ventricular failure when death would
have been no surprise.25 This shows that clinically
advanced disease should not necessarily be equated
with irreversibility. In another personal case regres-

sion to normal from pulmonary hypertension at sys-

temic level occurred in a woman who had been treated
with an early calcium antagonist, prenylamine, pre-

scribed to her years earlier for angina presumed to be
from the right ventricle.

Vasodilator drugs can improve cardiovascular func-
tion only in patients with primary pulmonary hyper-
tension who have a high level of reversible vasomotor
tone in the pulmonary bed and, conversely, they must
have a detrimental effect in patients with irreversible
anatomical changes.22 27 Selective systemic vasodilata-
tion will cause hypotension and may be fatal unless
left ventricular filling increases. The right ventricular
output is characteristically very low in primary pul-
monary hypertension, and it may paradoxically fall
further after the chosen vasodilator if the drug either
reduces venous return and right ventricular filling
pressure or if it has negative inotropic properties and
reduces right ventricular contractile force without
relieving its afterload. Thus nifedipine has been
reported to cause a reduction in cardiac output associ-
ated either with a fall in right atrial pressure28 from
systemic vasodilatation or with an increase in right
atrial pressure associated with evidence of right ven-

tricular failure.29 These adverse effects are not appar-
ent when nifedipine unloads the right ventricle by
pulmonary vasodilatation and the cardiac output
rises.303' In just the same way net benefit from
nifedipine has been reported in left ventricular fail-
ure.

Patients with a patent foramen ovale were early
observed by Wood to have a better prognosis; they
can keep the left ventricle filled and are less likely to
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become hypotensive or to die suddenly. In such
patients a favourable response to a drug may be seen
by an increase in systemic arterial oxygen content
while a fall signals selective systemic vasodilatation
with an increase in right to left shunting. Unlike in
mitral stenosis successful reduction in pulmonary vas-
cular resistance in primary pulmonary hypertension is
not normally associated with a fall in systemic arterial
saturation, caused by perfusion of underventilated
lung, provided the cardiac outpu rics.2 Recruit-
ment of previously unperfused vessels rather than a
general relaxation of vasomotor tone may possibly
account for some observed rises in cardiac output
associated with a fall in both systemic and pulmonary
artery pressures. This phenomenon may explain
refractory hypotension and death reported with
incremental dosage of a drug which had seemed to be
well tolerated27 or there may be rapid attenuation of
an initially favourable response.32 In some patients
given a vasodilating inotropic agent such as iso-
prenaline the pulmonary artery pressure has fal-
len33 34; in others it has caused a rise in right ventricu-
lar output with a deleterious rise in pulmonary artery
pressure35 associated with failure to dilate the lung
vessels; calculated resistance may stay the same or
actually fall, tachycardia is usual, and tremor uncom-
fortable.

Confficting responses (many favourable but some
adverse) have been reported from acute studies of
many different vasodilators either infused into the
pulmonary artery or given intravenously: acetyl
choline,4 tolazoline,36 phentolamine,37- 39 iso-
prenaline,33 34 and diazoxide,40-43 but long term oral
treatment has been disappointing. Prostacyclin sug-
gested itself as a suitable drug for acute assess-
ment,44-46 being a powerful relaxant of vascular
smooth muscle, and it may be particularly relevant if
abnormal platelet behaviour is important in the
pathogenesis of primary pulmonary hypertension.
Although non-selective, prostacyclin is easily titrated
and can be used safely for assessing drug responsive-
ness. Since the vasodilator effect of hydralazine is
thought to be mediated by endogenous prostaglandins
its use in primary pulmonary hypertension was attrac-
tive,47-49 but as with nifedipine both beneficial and
serious adverse reactions have been reported.
Recently, the use of diltiazem505' and captopril5253
have been reported. Diltiazem has the least myocar-
dial depressant effect of the calcium antagonists so is
the most attractive for use in primary pulmonary
hypertension. Enalapril with its longer action may
prove preferable to captopril. New synthetic beta
adrenergic agonists such as pirbuterol,54 with a high
selectivity for pulmonary beta2 receptors, will no

doubt be "better" than isoprenaline.
Sadly, structural obliteration of the pulmonary cir-
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culation is probably the major factor by the time most
patients are seen, but even if only 5% or 10%Po of
patients are capable ofpulmonary vasodilatation every
patient with primary pulmonary hypertension should
be given the benefit of an inpatient, invasive, acute
haemodynamic assessment. There is yet no guide to
the agent of choice. Positive responders probably
respond to each of the drugs, and those few more
fortunate patients stand to gain a great deal from long
term treatment. There is no role for digitalis in
patients with sinus rhythm, and diuretic dosage
should be minimal. Oral anticoagulants should usu-
ally be given to prevent secondary thromboembolism
as in other low output states. Oxygen inhalation55 at
home aided by an oxygen condenser may be beneficial
in some. Portable oxygen is helpful for patients with
arterial desaturation. Patients with primary pulmo-
nary hypertension should be screened for evidence of
collagen vascular disease, but it is even more impor-
tant for patients who present with symptoms of a con-
nective tissue disorder to be investigated for pulmo-
nary hypertension at a time when vasodilator treat-
ment may be most rewarding; they are patients with
systemic lupus erythematosus56 or scleroderma,57
particularly in the CREST syndrome or mixed con-
nective tissue disorder and rheumatoid disease.58
Patients with systemic lupus erythematosus who are
found to have the lupus anticoagulant should be early
suspects for pulmonary hypertension; it is of interest
that nifedipine is the usual drug of choice for the
treatment of Raynaud's phenomenon and might be
preventing the development or progression of associ-
ated pulmonary hypertension in some of these
patients.
Heart"and lung transplantation is the final radical

treatment for pulmonary vascular disease in primary
pulmonary hypertension and the Eisenmenger syn-
drome and may offer the only realistic hope for pallia-
tion of advanced disease.
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